As is shown by a study of band spectra in the light of the postulates of I,' the electronic multiplicity and term-type of a molecule usually differ from those of its constituent atoms. The results should give valuable evidence on the problem of molecular structure. The following typical examples will serve as a basis for discussion; the term designations in each case, except that of CH, refer to the probable normal state of the atom or molecule.
B(2P) + O(3P)-> BO(2S); C(3P) + N(4S) > CN(2S) (1)
Na(2S) + Na(2S) -Na2('5) ( 
2) Cl(2P2) + H(2S) > H+Cl-(1S) (3) Al(2P) + H(2S) ->AlH(1S)-orprobablyAl+H-(1S) (4) Hg(1S) + H(2S) > HgH(2S)

C(1P) + H(2S) -C(1P)H(2S)
In (6) , the CH molecule has e = 2 and a = 1 (cf. I for notation), the former evidently being due to the H atom, the latter to the C atom. The evidence for the molecular electronic states given above is presented in separate papers (HgH, in II; Na2, HCI, AlH, CN, BO, CH, in later papers). In cases (1), (3) and (4) there must be a change in the quantum numbers of individual electrons during the process of molecule-formation. Thus in (3), the electron is evidently transferred from its 11 orbit in the H atom to a 22 (2P2) orbit in the Cl atom; the IS character of the molecule is then due to the rare gas structure of the Cl-ion, the bare H nucleus having presumably no effect on the molecular electronic state. In cases (2) , (5) and (6) , it is probable that the quantum numbers of the individual electrons are all unchanged, although in (2) The existence in NO of a 2D level just above the first excited (2S) levell0 is particularly strong evidence that the outer electron in NO moves in a 3-quantum orbit, since the similarly placed first and second excited levels in the Al atom cofirespond to 41 and 33 orbits, respectively.
To be sure, the changes involved in the formation of an octet molecule must be of a rather elaborate nature; individually, however, they are not more radical than, e.g., the jump of a Li valence electron from its 2, orbit into a 52 orbit in the I atom, in the formation of Li+I-.
It is not necessary for the existence of an L shell to assume that all, or even any, of the L electrons in octet molecules execute orbits passing about VOL. 12, 1926 PHYSICS: R. S. MULLIKEN both nuclei. As has been shown above, the interaction of electrons in two atoms may occur even in cases (e.g., Na2) where there is reason to believe that there is no true sharing. In octet molecules there may or may not be a partial sharing; there seems to be no definite evidence on this question at present.
That each nucleus keeps its pair of K electrons, in octet molecules, may be ascribed to the smallness of the K orbits in comparison with the distance between the nuclei. The application of the Pauli exclusion principles to the L electrons, on the other hand, can be justified by the fact that the orbital dimensions are of the same order of magnitude as the intermuclear distance.
When one passes from CN through BO to BeF (all have the same number of electrons), it seems probable that the exclusion rules no longer hold as before, but that in BeF we have essentially a Be+ ion, with its 21 electron, close to the surface of the F-ion. Even in BO there seems a possibility of the formulation B++O--.-In going from NO through 02 to F2, the binuclear octet model presumably again ceases to hold.
Of the examples mentioned at the beginning of this paper, (5) and (6) remain. In In a recent article in these PROCBEDINGS1 Professor G. N. Lewis has suggested that the conflict between the quantum theory of light and the known facts of interference might be resolved by assuming-that an atom never emits a quantum of light except to another atom, the possibility of transmission of the quantum being determined by the nature of the paths connecting the two atoms in such a* manner that the transmission will not occur if forbidden by the known laws of interference. The idea is made more plausible by describing such transmissions with the help of Minkowski's four-dimensional geometry of relativity. In the language of this geometry the path of the quantum passing between the two atoms would lie along a singular line, and since intervals along such singular lines have zero length in the geometry used, the atoms may be regarded as in virtual contact, thus making it less surprising that the emitting atom should "know" the existence of a receiving atom in such a condition and location as to permit a transfer. The apparent contradiction to our usual ideas as to the sequence of cause and effect also becomes less serious when viewed Voi. 12, 1926 
